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For related structures, see: Ishikawa & Motohashi (2013) ; Ishikawa (2014) . For halogen bonding, see: Auffinger et al. (2004) ; Metrangolo et al. (2005) ; Wilcken et al. (2013) ; Sirimulla et al. (2013) . 
Data collection
Rigaku AFC-7R diffractometer 2588 measured reflections 2173 independent reflections 1903 reflections with F 2 > 2(F 2 ) R int = 0.019 3 standard reflections every 150 reflections intensity decay: À0.7% Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.098 S = 1.05 2173 reflections 154 parameters H-atom parameters constrained Á max = 0.29 e Å À3 Á min = À0.38 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1 2 ; y þ 1 2 ; Àz À 1 2 ; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x; y À 1; z.
Data collection: WinAFC Diffractometer Control Software (Rigaku, 1999) ; cell refinement: WinAFC Diffractometer Control Software; data reduction: WinAFC Diffractometer Control Software; program(s) used to solve structure: SIR2008 (Burla et al., 1989) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010) ; software used to prepare material for publication: CrystalStructure.
We acknowledge the University of Shizuoka for instrumental support.
Structural commentary
Halogen bonds have been found to occur in organic, inorganic, and biological systems, and have recently attracted much attention in medicinal chemistry, chemical biology and supramolecular chemistry (Auffinger et al., 2004; Metrangolo et al., 2005; Wilcken et al., 2013; Sirimulla et al., 2013) . We have recently reported the crystal structures of a dichlorinated 3-formylchromone derivative 6,8-dichloro-4-oxochromene-3-carbaldehyde (Ishikawa & Motohashi, 2013 ) and a monochlorinated 3-formylchromone derivative 6-chloro-4-oxo-4H-chromene-3-carbaldehyde (Ishikawa, 2014) . It was found that halogen bonding is observed between the formyl oxygen atom and the chlorine atom at 8-position ( Fig. 1, left) , and is not observed between any oxygen atom and the chlorine atom at 6-position. As part of our interest in this type of chemical bonding, we herein report the crystal structure of a monochlorinated 3-formylchromone derivative with a nitro group, 6-chloro-8-nitro-4-oxo-4H-chromene-3-carbaldehyde. The objective of this study is to reveal whether halogen bond(s) can be formed in the crystal structure of this compound with an electron-withdrawing group near the chlorine atom at 6-position. It was postulated that the size of a σ hole of the chlorine atom might be large enough to form halogen bond(s) by electron-withdrawing inductive effect of the nitro group (Wilcken et al., 2013) .
The mean deviation of the least-square planes for the non-hydrogen atoms of the 6-chlorochromone unit is 0.0228 Å, and the largest deviations is 0.054 (2) Å for C2 (Fig. 2) . The nitro group is twisted from this plane as seen in the dihedral angle between the least-squares planes of 14.116 (10) Å. The formyl group is also twisted [C1-C2-C10-O5 = 10.8 (4)° and C3-C2-C10-O5 = -171.8 (2)°], as shown in Fig. 2 .
In the crystal, the molecules are linked through stacking interaction along the a axis [centroid-centroid distance between the benzene rings of the chromone units = 3.770 (3) Å], as shown in Fig. 3 . The distances between the chlorine atom and the oxygen atoms of the nitro group [3.874 (2) Å], the formyl group [3.535 (3) and 3.666 (2) Å], and the α,β-unsaturated carbonyl group [3.595 (2) Å] are far from halogen bonding. A structure with halogen bonds can be envisaged for the title compound ( Fig. 1, right ), but it is not observed in the present crystal structure.
Synthesis and crystallization
To a solution of 5′-chloro-2′-hydroxy-3′-nitroacetophenone (3.5 mmol) in N,N-dimethylformamide (10 ml) was added dropwise POCl 3 (8.7 mmol) for 5 min at 0 °C. After the mixture was stirred for 14 h at room temperature, water (40 ml) was added. The precipitates were collected, washed with water and dried in vacuo. Recrystallization from ethyl acetate gave yellow crystals (yield: 25%). 1 
Refinement
The C(sp 2 )-bound hydrogen atoms were placed in geometrical positions [C-H 0.95 Å, U iso (H) = 1.2U eq (C)], and refined using a riding model. The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level. Hydrogen atoms are shown as small spheres of arbitrary radius. Special details Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 σ(F 2 ) is used only for calculating R-factor (gt).
Figure 2

6-Chloro-8-nitro-4-oxo-4H-chromene-3-carbaldehyde
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0120 (6) 0.0106 (6) 0.0016 (5) 0.0061 (5) 0.0011 (5) O2 0.0231 (7) 0.0158 (7) 0.0127 (6) −0.0004 (5) 0.0029 (6) −0.0029 (5) O3 0.0562 (11) 0.0153 (7) 0.0186 (7) −0.0017 (7) 0.0133 (7) −0.0070 (6) O4 0.0250 (7) 0.0227 (7) 0.0114 (6) 0.0001 (6) 0.0035 (6) −0.0006 (5) O5 0.0394 (9) 0.0143 (7) 0.0239 (7) 0.0011 (6) 0.0154 (7) 0.0019 (6) N1 0.0220 (8) 0.0170 (8) 0.0125 (7) −0.0043 (6) 0.0083 (6) −0.0037 (6) C1 0.0212 (9) 0.0119 (8) 0.0159 (9) 0.0026 (7) 0.0089 (7) 0.0024 (7) 
